
 

Open Peer Review

F1000 Faculty Reviews are written by members of
the prestigious  . They areF1000 Faculty
commissioned and are peer reviewed before
publication to ensure that the final, published version
is comprehensive and accessible. The reviewers
who approved the final version are listed with their
names and affiliations.

Any comments on the article can be found at the
end of the article.

REVIEW

 Psoriatic arthritis [version 1; peer review: 2 approved]
Vanessa Ocampo D , Dafna Gladman 1,2

University of Toronto, Psoriatic Arthritis Program, University Health Network, Toronto Western Hospital, Toronto, Ontario, Canada
Krembil Research Institute, Toronto Western Hospital, Toronto, Ontario, Canada

Abstract
Psoriasis is a multisystemic, inflammatory skin condition that can affect
many areas of the body, but most commonly the extensor surfaces of the
elbows and knees, and sometimes the intergluteal and umbilical area. It has
a prevalence of 2–4% in western adults, and 20­–30% of psoriasis patients
will develop psoriatic arthritis (PsA). PsA is an inflammatory
musculoskeletal disease associated with cutaneous psoriasis. It affects
men and women almost equally with a peak age at onset of 40 and 50
years. It is a diverse disease that affects multiple organ systems includes
peripheral and axial joints, entheses, skin, and nails. PsA is associated with
comorbidities such as osteoporosis, uveitis, subclinical bowel inflammation,
and cardiovascular disease. Given this heterogeneity, its diagnosis has
been difficult. Here we present an updated review of its classification
criteria CASPAR (classification criteria for PsA), use of screening tools to
aid in early diagnosis, recent findings on pathogenesis, and new
therapeutic approaches including new biologic medications.
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Introduction
Psoriasis is a multisystemic, chronic inflammatory skin condition 
manifesting with scaly erythematous plaques most commonly 
affecting extensor surfaces of the elbows and knees, and some-
times the intergluteal and umbilical area1, and other parts of the 
body1. It has a prevalence of 2–4% in Western adults2, and 20–30% 
of psoriasis patients will develop psoriatic arthritis (PsA)3. In a 
prospective study of 464 patients with psoriasis who were con-
firmed not to have inflammatory arthritis at presentation to the 
clinic, 51 developed PsA during an 8-year follow-up, for an 
annual incidence of 2.7%4.

PsA is an inflammatory musculoskeletal disease associated with 
cutaneous psoriasis. It affects men and women almost equally 
between the ages of 40 and 50 years5. The diversity of affected 
organ systems includes peripheral and axial joints, enthe-
ses, skin, and nails. PsA is associated with comorbidities such 
as osteoporosis, uveitis, subclinical bowel inflammation, and 
cardiovascular disease6,7. Given this heterogeneity, its diagno-
sis has been difficult. However, classification criteria such as 
CASPAR (classification criteria for PsA)8 and several screening 
tools have facilitated the recognition of this disease among family 
physicians, dermatologists, and rheumatologists.

Up until 20 years ago, there were not many very effective treat-
ments for PsA. Thankfully, over the last decade, there has been 
a revolution of new therapies with biologics, leading to bet-
ter control of the disease and its consequent complications and 
comorbidities. We now know that early diagnosis is important 
if we are to prevent damage in patients with PsA. This article 
reviews PsA early diagnosis, recent findings in pathogenesis, and 
new therapeutic approaches.

Early diagnosis in psoriatic arthritis
Delayed PsA diagnosis has been shown to be associated with 
worse physical function9. Haroon et al. demonstrated that even 
a 6-month delay from symptom onset to the first visit to the 
rheumatologist (delay in consultation) resulted in worse outcome 
for patients with PsA, with more peripheral joint erosions, sacro-
iliitis, and worse health assessment questionnaire (HAQ) scores10. 
This population of patients has increased frequency of cardio-
vascular disease, diabetes, metabolic syndrome, and depression, 
which in some cases is triggered by the persistent inflammatory 
state in untreated PsA11. But how can we diagnose PsA earlier?

Clinical features
Clinical features of the disease may help to identify patients 
with psoriasis at risk of developing arthritis. Psoriasis severity 
increases the risk for PsA, as shown in a large cohort study12. Hav-
ing more than three body sites affected by psoriasis (compared 
to one site) was associated with a 2.24-fold increased risk of 
PsA13. The location of psoriasis can increase the risk of PsA; one 
study found a 3.98-fold increase in PsA with scalp lesions and 
another identified a 2.35-fold increase with intergluteal and peri-
anal lesions13. Conversely, as scalp and intergluteal lesions are so 

often observed in psoriasis, they may not reliably indicate which 
patients should be referred to a rheumatologist. Nail lesions 
occur in over 80% of patients with PsA compared to about 
40% of patients with psoriasis without arthritis14,15. A prospec-
tive study of 464 patients with psoriasis who were confirmed not 
to have inflammatory arthritis at presentation to the clinic found 
that 51 developed PsA during an 8-year follow-up. Baseline 
variables found as risk factors for the development of PsA were 
severe psoriasis, low level of education, and the use of retinoids. 
In a time-dependent analysis, nail pitting and uveitis remained 
significant in a multivariate model4.

Classification criteria
Even though the CASPAR criteria were established in patients 
with long-standing disease, studies have shown that they work 
well in patients with early disease16,17. Only rheumatologists can 
accurately make a diagnosis using these criteria, and that is why 
screening tools were created.

Screening tools
The development of screening tools has aided the early detec-
tion of PsA. The most frequently used are the Toronto PsA 
Screen (ToPAS), the Psoriasis Arthritis Screening and Evaluation 
Questionnaire (PASE), and the Psoriasis Epidemiology Screen-
ing Tool (PEST). Despite these screening tools demonstrating 
good sensitivity and specificity during their development, they 
did not function very well in the real-world setting18,19. A study 
from 2015 suggested that adding axial involvement to the ToPAS 
(ToPAS 2) questionnaire increases the sensitivity of the test 
as a screening tool, as axial disease is more likely to be part of 
the PsA spectrum20. Other tools are the early psoriatic arthritis 
screening questionnaire (EARP), which was validated in 201221; 
the Screening Tool for Rheumatologic Investigation in Psoriatic 
Arthritis (STRIPP), which was developed by an Italian group of 
investigators22 and showed good sensitivity and specificity but 
needs additional validation; and the Simple Psoriatic Arthri-
tis Screening questionnaire (SiPAS), which was validated by the 
Italian group led by Salaffi, who demonstrated that having >3 
out of 5 questions answered “yes” showed a sensitivity of 79% 
and specificity of 87% (+likelihood ratio [LR] 6.14)23. See 
Table 1 for a summary of the screening tools.

Sonography
Sonography has a role in identifying early PsA patients5, mostly 
those who do not have the “classic” initial clinical picture. 
Gisondi et al. used the Glasgow Ultrasound Enthesis Scor-
ing System (GUESS) to compare the enthesis of patients with 
psoriasis versus controls. They found that the mean GUESS score 
was higher and the entheses were thicker in psoriasis patients 
compared to controls. In a 2-year follow up, they found that 3 
out of the 30 patients developed PsA24.

In 2019, the GRAPPA ultrasound working group assessed the 
performance of various sonographic elemental entheseal lesions 
in distinguishing between PsA and controls, with the aim of 
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informing the development of a novel sonographic enthesitis 
score for PsA25. They found that the best model, which gave an 
area under the curve of 0.93, included lesions such as entheso-
phytes, Doppler signal, erosions, thickening, and hypoecho-
genicity and six entheseal sites (patellar ligament insertions 
into the distal patella and tibial tuberosity, Achilles tendon and 
plantar fascia insertions into the calcaneus, common exten-
sor tendon insertion into lateral epicondyle, and supraspinatus 
insertion into the superior facet of the humerus24).

Biomarkers
A biological marker is any component identified via genomic 
transcription, proteomic, cellular, or imaging approaches that is 
associated with the pathophysiology, clinical course, or outcome 
of a specific disease26. For clinicians (especially family doctors, 
dermatologists, and rheumatologists), having a biomarker would 
facilitate the identification of individuals likely to develop PsA.

Genomic biomarkers. The HLA alleles that distinguish patients 
with PsA from those with psoriasis without arthritis have been 
identified and replicated. The heterogenicity between PsA and 
psoriasis without PsA may be driven by HLA-B amino acid 
position 4527. A study of 712 patients with PsA and 335 patients 
with psoriasis confirmed not to have arthritis by a rheuma-
tologist demonstrated that the HLA alleles B*08, B*27, and 
B*38 are risk factors for the development of PsA, whereas HLA-
C*06 is “protective”28. HLA-B*27 was associated with early 
development of PsA among patients with psoriasis, whereas 

the presence of HLA-C*06 was associated with a delayed onset 
of PsA29. HLA-B*27:05:02 is associated with increased risk 
of enthesitis, dactylitis, and symmetric sacroiliitis, whereas HLA-
B*08:01:01 and HLA-C*07:01:01 haplotypes are associated 
with joint fusion and deformities, asymmetrical sacroiliitis, and 
dactylitis30. Recent genome-wide association studies (GWAS) 
have identified SNPs near HLA-C, TNFRSF9, and LCE3A as 
more strongly associated with psoriasis than PsA, whereas SNPs 
near IL-23R and TNFAIP3 were more strongly associated with 
PsA than PsC31. Other genes identified as potential biomarkers 
for PsA are NOTCH2NL, HAT1, CXCL10, and SETD232.

Soluble biomarkers. The markers CRP (hs-CRP), OPG, MMP-3, 
and the CPII:C2C ratio were found to distinguish patients with 
PsA from those with psoriasis without arthritis33. In recent 
years, C-X-C motif chemokine 10 (CXCL10) was found to 
be a biomarker for the development of PsA in patients with  
psoriasis34. Those who went on to develop PsA had higher  
serum levels of CXCL10 than those who did not. Additionally, 
serum CXCL10 dropped after PsA development. Upon examina-
tion of paired serum and synovial fluid samples from PsA patients, 
higher levels were seen in the synovial fluid in comparison to 
the blood; this indicates that CXCL10 may be a biomarker for 
the development of PsA in patients suffering from psoriasis and 
could be pathogenetically involved in its development35. One 
group described that between cellular biomarkers, osteoclast 
precursor (OCP) was found in one-third of patients with psoria-
sis alone and in the majority of patients with PsA36. An increase 

Table 1. Screening questionnaires for psoriatic arthritis.

SCREENING TOOLS DESCRIPTION SENSITIVITY/SPECIFICITY

ToPAS*18,19 Self-administered 
11 questions + pictures and diagrams 
Max score: N/A

Sensitivity: 70–86.8% 
Specificity: 93.1%

PASE*18 Self-administered 
15 questions 
Max score: 75

Sensitivity: 59–82% 
Specificity: 66–73%

ToPAs 221–82 Sensitivity: 44% 
Specificity: 97%

EARP21 Self-administered 
9 questions 
Max score: 10

Sensitivity: 85% 
Specificity: 78–85%

STRIPP22 Self-administered Sensitivity: 91.5% 
Specificity: 93.3%

SiPAS23 Self-administered 
5 questions 
Max score: 5

Sensitivity: 79% 
Specificity: 87%

PEST*83 Self-administered 
5 questions + joint diagram 
Max score: N/A

Sensitivity: 68–97% 
Specificity: 71–79%

*Table adapted from article by Machado et al.84
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in OCP correlated with erosive disease. They also developed an 
antibody against a dendritic cell-specific transmembrane protein 
(DC-STAMP) which was associated with OCPs and could be an 
additional biomarker for identifying PsA early. These biomar-
kers are now being examined in psoriasis patients who go on 
to develop PsA37.

With the advantages of all of these new biomarkers, we hope 
to have an earlier and accurate detection of these patients and 
treat them accordingly, but, since this is a multifactorial dis-
ease, it is likely that there will not be one biomarker but rather a 
combination of biomarkers.

Pathogenesis of psoriatic arthritis
PsA pathogenesis involves multiple different factors, including 
genetic, immunologic, and environmental factors.

Environmental factors
There is an association between upper respiratory airway strep-
tococcal infection and guttate psoriasis. Vasey et al. found 
elevated levels of the Streptococcus exotoxin antibody anti-
deoxyribonuclease B in PsA, but it was absent in patients with 
psoriasis alone38.

Pattison et al.39 compared the prevalence of environmental expo-
sures among 98 British PsA and 163 psoriasis patients over a win-
dow of exposure that ranged from 5–10 years prior to the onset 
of arthritis. They identified physical trauma, rubella vaccina-
tion, oral ulcers, and moving to a new house as being associated 
with PsA. In 2011, Eder et al.40 found in a case-control study that 
infections that required antibiotic treatment, injuries, and occu-
pations that involved lifting heavy weights were associated with 
PsA, while there was an inverse association with smoking.

Among other factors, there is some evidence regarding  
obesity41 and mechanical stress or trauma (Deep Koebner phenom-
enon). PsA patients have evidence of enthesophyte formation at 
mechanically exposed sites of the joint, while it is absent in healthy 
controls42.

Genetic factors
Psoriasis and PsA are associated with class I MHC alleles, 
mainly HLA-C*06, which is a major risk factor for psoriasis but 
not for PsA43. HLA-B*27, HLA-B*38, HLA-B*08, and HLA-
B*39 have been observed in PsA and associated with some PsA 
phenotypes44.

The killer-cell immunoglobin-like receptor (KIR) genes were 
initially proposed in the early 2000s as genes conferring suscep-
tibility to PsA45. Later, Chandran et al.46 proposed the activating 
KIR gene, explicitly KIR2DS2, as key in the susceptibility and 
the pathogenesis of PsA, since KIRs interplay with HLA-B Bw4 

and HLA-C to augment the inflammatory response. These genes 
are coded on chromosome 19 but use the HLA-C molecules 
as ligands.

The endoplasmic reticulum aminopeptidase 1 (ERAP1) prod-
uct is relevant to peptides binding to the MHC class I mol-
ecules, especially HLA-C*0602 and HLA-B*2747. SNPs related 
to genes relevant to immune function include loci containing 
genes involved in NF-kB signaling (REL, TNIP1, NFKBIA, and 
CARD14), IFN signaling (IL28RA and TYK2), T-cell regulation 
(RUNX3, IL13, TAGAP, ETS1, and MBD2), and antiviral signaling 
(IFIH1, DDX58, and RNF114) and genes involved in the IL-23 
pathway that specifically implicate a role for T helper type 17 
(Th17) cells (TNFAIP3, IL23R, IL12B, TRAF3IP2, IL23A, and 
STAT3). Most of these have also been identified in PsA, but 
only two of these loci were independently identified in PsA, 
namely IL12B and IL23R, with the IL23R SNP being independ-
ent to the SNP found in psoriasis alone, and another region on 
chromosome 5q31 has also been identified as a marker for PsA48.

Immunological factors
T-cells are heavily involved in psoriasis and PsA. Activation of 
CD8+ T cells and natural killer (NK) cells in the psoriatic syn-
ovium and the disease’s response to therapeutic immunomodula-
tion suggest that the immune system, particularly lymphocytes, 
has significant influence on PsA pathogenesis49.

When Leijten et al.50 compared PsA patients’ synovial fluid to 
rheumatoid arthritis synovial fluid, they saw that CD4+CD8+ 
lymphocytes were increased and that CD4+ Th17 and type 3 
lymphocytes were also increased in the PsA population49, the 
same cells that produce IL-17A and IL-22. There are different 
theories regarding the initial trigger of inflammatory response at 
multiple sites47,51.

In the skin, stressed keratinocytes release DNA that binds to 
the antibacterial peptide LL-37, and this stimulates plasma-
cytoid dendritic cells to release IFNα. This activates dermal 
dendritic cells, which will migrate to the draining lymph nodes 
and trigger T helper type 1 (Th1) and Th17 cells to differen-
tiate. From here, Th1 and Th17 cells will migrate to the der-
mis and release IL-12, IL-17, IL-22, and TNFα, which promote 
keratinocyte proliferation.

In the gut, there is microbial dysbiosis that may trigger 
inflammation in the ileocolon and stimulate Th17 cells to release 
IL-23.

When there is trauma or biomechanical stress at the tendon 
insertion site, IL-23 is released, which activates Th17 cells and 
cytokines such as IL-22 and TNF, resulting in inflammation, 
bone erosion, and abnormal bone formation. IL-22 and other 

Page 4 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019



factors stimulate mesenchymal cells to differentiate into osteob-
lasts, forming enthesophytes in peripheral entheses and joints and 
syndesmophytes in the spine.

From nearby entheses or the bloodstream, Th17 cells, OCPs, 
and dendritic cells reach the joint. While here, OCPs differen-
tiate into osteoclasts thanks to the increased expression of the 
receptor activator of NF-kB (RANK) ligand (RANKL) by the 
synoviocytes in the lining, combined with higher levels of TNF, 
IL-17, and RANKL expressed by infiltrating cells. All of this 
will lead to synovitis and bone resorption.

Available therapy for psoriatic arthritis
Currently, there are about 17 targeted therapies considered for 
the management of active PsA; therefore, when assessing a 
patient, we should consider the major domains being affected 
(peripheral joints, axial disease, dactylitis, enthesitis, psoria-
sis, and nail disease) to make an informed decision regarding the 
pharmacologic therapy to be started. The goals of therapy are to 
achieve minimal disease activity, optimize functional sta-
tus and quality of life, prevent structural damage, and avoid or 
minimize complications (from therapy and untreated disease)52.

Conventional synthetic disease-modifying anti-rheumatic drugs 
(DMARDs) such as sulfasalazine, cyclosporine, and leflu-
nomide have been shown to work for symptom relief with 
lower-grade evidence for methotrexate. None of these agents 
slow radiographic progression, help with axial symptoms, or 
relieve uveitis, enthesis, and dactylitis. When used, they can  
be considered for the treatment of peripheral arthritis53.

Tumor necrosis factor inhibitors (TNFi) have been available 
for PsA patients since the 2000’s. These agents have demon-
strated their effectiveness treating multiple domains of the dis-
ease, including peripheral and axial arthritis, enthesitis, dactylitis, 
skin psoriasis, and nail disease54, and reducing radiographic  
progression. Available agents include etanercept, adalimumab, 
infliximab, golimumab, and certolizumab pegol55.

In randomized controlled trials (RCTs), infliximab56, golimu-
mab57,58, and certolizumab59 have been shown to be effective for 
enthesitis and dactylitis, whereas etanercept and adalimumab 
have been shown to control better enthesitis and dactylitis60,61. 
In 2017, the results of the phase III RAPID-PsA study estab-
lished the efficacy of certolizumab in PsA patients in whom at 
least one DMARD previously failed or who previously received 
treatment with a TNFi59. In two phase III trials, FUTURE 1 
and 2, secukinumab, an IL-17A inhibitor, was tested. The first 
FUTURE-1 used 10 mg/kg secukinumab intravenously at weeks 
0, 2, and 4, followed by subcutaneous secukinumab at a dose of 
either 150 mg or 75 mg every 4 weeks, or placebo63. Primary out-
come was American College of Rheumatology 20% (ACR20) 

response at 24 weeks. Significantly higher responses were 
observed for the two drug-treated groups compared to placebo.  
Secondary end points, including the ACR50 response and joint 
structural damage, were significantly better in the secukinumab 
groups than in the placebo group. FUTURE-2 included three 
doses: 75, 150, and 300 mg. While there were loading doses in  
this study, they were subcutaneous, not intravenous64. The 75 
mg dose did not work as well as the higher doses for the joints. 
The 300 mg was clearly better for the skin. Importantly, in both 
trials, secukinumab was effective for both TNFi-naïve and  
TNFi-experienced patients, although the 300 mg dose was more 
effective for the latter. FUTURE-565 included 300 and 150 mg 
doses of secukinumab with a loading dose (LD) and 150 mg 
without loading dose as well as placebo, all using subcutane-
ous administration. All treatment groups did better than pla-
cebo, and there did not appear to be a difference between  
150 mg with or without loading.

Another IL-17A inhibitor, ixekizumab, has been approved for 
PsA treatment. SPIRIT-P166 included 417 TNF-naïve patients 
who were randomized to either subcutaneous ixekizumab 80 mg 
every 2 weeks or ixekizumab 80 mg every 4 weeks both following 
a loading dose of 160 mg, adalimumab 40 mg every other week, 
or placebo. Primary outcome was ACR20 at 24 weeks, which 
was achieved by 31% of the placebo-treated patients, 57% 
of the ixekizumab 80 mg every 4 weeks, 60% of those treated 
with ixekizumab every 2 weeks, and 51% of those treated with 
adalimumab. Ixekizumab improved HAQ scores, was effective for 
skin and nail disease, dactylitis, and enthesis, and was associated 
with less progression in radiologic damage67. It was also effec-
tive in patients who had failed TNFi62. In a new study presented 
in June 2019 at the EULAR congress, Mease et al. showed that 
ixekizumab was superior to adalimumab in treating PsA and 
plaque psoriasis in patients not previously exposed to b-DMARDs 
and who had an inadequate response to conventional DMARDs. 
A total of 36% of the ixekizumab group achieved PASI 100 
and ACR50 versus 28% of the adalimumab group (P <0.05). 
Composite treat-to-target outcomes, skin outcomes, enthesitis 
resolution, and quality of life related to skin were significantly 
better for the ixekizumab cohort.

Ustekinumab, an IL-12/-23 inhibitor, demonstrated efficacy in 
PsA patients in the phase III trials PSUMMIT 1 and 2. While its 
efficacy for arthritis is not quite as high as that of the anti-TNF 
agents, it works very well for psoriasis. It works for dactylitis 
and enthesitis as well69.

Apremilast came out shortly after. It is a phosphodiesterase-
4 inhibitor. In the PALACE 1, 2, and 3 trials, phase III stud-
ies, patients who were previously exposed to DMARDs or bio-
logic agents and patients with no exposure (PALACE 4) were  
studied70–72 In the PALACE 3 trial, it demonstrated efficacy  
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against placebo in patients who failed conventional DMARDs. 
The ACR20 response was good, although not as effective as the 
TNFi agents (ACR20 in 28% [dose of 20 mg twice daily] and 41% 
[30 mg twice daily] compared to placebo [18%] at week 16 and 
56% [20 mg twice daily] and 63% [30 mg twice daily] at week 
52). It was also effective for dactylitis and enthesitis. However, 
the effect on radiographic progression was not tested in these tri-
als. In PALACE 4, DMARD-naïve patients who received apremi-
last had an increased response to ACR20 (apremilast 20 mg twice 
daily 28%, apremilast 30 mg twice daily 30.7%, and placebo 
15.9%) and ACR50, but not ACR70.

Abatacept, a CTLA4-Ig selective T-cell co-stimulation modula-
tor, was proven effective in a phase III trial in PsA73. In a study of 
424 patients with PsA, half of whom received 125 mg of abata-
cept subcutaneously and the rest placebo, there was a significantly 
greater improvement with drug compared to placebo (ACR20 
39% versus 22%), although the delta (difference between drug 
treated and placebo response) was lower than with the previ-
ously described therapies. The benefit was seen regardless of 
previous exposure to TNF inhibitors, and there was only modest 
impact on psoriasis lesions.

The Janus kinase (JAK) inhibitor tofacitinib, orally available and 
already approved for Rheumatoid Arthritis, has been tested in 
PsA. In OPAL BROADEN, a study of 422 TNFi-naïve patients, 
107 received tofacitinib 5 mg twice daily, 104 received tofac-
itinib 10 mg twice daily, 106 received adalimumab 40 mg sub-
cutaneously every other week, and 105 received placebo74. The 
primary outcome was ACR20 response and change in HAQ 
at 12 weeks. ACR20 response was achieved by 50% of the 
5 mg twice daily tofacitinib group and 61% of the 10 mg twice 
daily tofacitinib group, both statistically significantly differ-
ent from the placebo group with 33% responders. In the com-
parator adalimumab-treated group, 52% achieved ACR20 at 
12 weeks. HAQ scores were also reduced in all treatment groups 
compared to placebo. In OPAL BEYOND, 394 patients with 
inadequate response to TNFi were included. Of those, 131 
received tofacitinib 5 mg twice daily, 132 received tofacitinib 
10 mg twice daily, and 131 received placebo. ACR20 responses 
were achieved by 50% of those receiving tofacitinib 5 mg twice 
daily and 47% of those receiving 10 mg twice daily, compared 
with 24% of the placebo-treated patients75. HAQ score reduc-
tions were significantly different from placebo with both doses 
of tofacitinib. There were no new safety signals in either of 
these two studies.

In early 2019, the results of the SEAM-PsA study were pub-
lished. Mease et al.76 examined the efficacy of methotrexate mono-
therapy compared to etanercept alone and the value of combining 
them both for the treatment of PsA. Patients with PsA were 

randomized to etanercept 50 mg subcutaneously once a week, 
methotrexate 20 mg orally once a week, or a combination of both 
etanercept and methotrexate. The results demonstrated that while 
methotrexate monotherapy resulted in a 50% ACR20 response, 
etanercept was superior to methotrexate. Moreover, the combi-
nation of etanercept and methotrexate was similar to etanercept 
alone, except for the skin responses, which were better with the 
combination. However, it should be noted that the dose of 
etanercept was 50 mg weekly rather than the psoriasis dose of 
50 mg twice weekly.

Therapies under investigation
Guselkumab is a human monoclonal antibody directed against 
the p19 subunit of IL-23; it is already approved for moder-
ate-to-severe psoriasis treatment. In June 2019, the results from 
phase III trials were announced. DISCOVER 1 (n = 381) and 
DISCOVER 2 (n = 739) trials compared subcutaneous guselku-
mab to placebo over 52 and 100 weeks, respectively. The group 
stated that the medication met the primary end point (ACR20). 
Result of the trials will be presented soon77. 

Risankizumab is a humanized immunoglobulin monoclonal 
antibody designed to selectively inhibit IL-23 by binding to 
its p19 subunit and was approved in April 2019 for the treat-
ment of moderate-to-severe plaque psoriasis78; there is an 
ongoing phase II trial in PsA79.

Two JAK1-specific inhibitors, filgotinib80 and upadacitinib, are 
currently under investigation. Table 2 documents the currently 
available therapies for PsA.

Conclusions
PsA is a chronic inflammatory disease that comprises a clini-
cal syndrome that could present with skin lesions, periph-
eral or axial arthritis, dactylitis, or nail lesions81. Usually, PsA 
occurs after the development of psoriasis; therefore, screening 
these patients for the development of PsA is crucial so that they 
can be identified and treated early in order to decrease delay 
in consultation and its untoward effects. Despite the avail-
ability of multiple screening tools, we still need an algorithm 
to accurately identify patients early so they can have the benefit 
of therapy. Fortunately, in the past 10 years, the pathogenesis of 
PsA has been better understood, leading to several therapies, 
such as anti-TNFs, anti-IL-12/23, anti-IL-17, and anti-IL-23 
agents, plus additional agents under investigation. Therefore, 
we anticipate that the treatment of PsA will become prompter 
and more aggressive so that joint damage is minimized. In  
addition, with the development of better therapies and more  
control over risk factors, PsA patients can experience fewer 
comorbidities as well as lowered mortality and improved quality 
of life and function.

Page 6 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019



Ta
b

le
 2

. S
u

m
m

ar
y 

o
f 

b
io

lo
g

ic
s 

ag
en

ts
 in

ve
st

ig
at

ed
 a

n
d

/o
r 

ap
p

ro
ve

d
 in

 P
sA

.

A
g

en
t

A
g

en
t 

d
es

cr
ip

ti
o

n
S

tu
d

y
D

o
se

S
tu

d
y 

si
ze

D
em

o
g

ra
p

h
ic

s
A

C
R

20
PA

S
I7

5

C
er

to
liz

um
ab

Pe
gy

la
te

d 
hu

m
an

iz
ed

 
an

ti-
TN

Fα
 a

nt
ig

en
 

bi
nd

in
g 

fra
gm

en
t 

(F
ab

’) 
B

in
ds

 s
ol

ub
le

 a
nd

 
m

em
br

an
e-

bo
un

d 
TN

Fα

R
A

PI
D

-P
sA

59
Lo

ad
in

g 
do

se
: 4

00
 m

g 
at

 w
ee

k 
0,

 2
, a

nd
 4

, t
he

n 
ei

th
er

 2
00

 m
g 

SC
 e

ve
ry

 2
 

w
ee

ks
 o

r 4
00

 m
g 

SC
 e

ve
ry

 
4 

w
ee

ks
 

VS
 

P

40
9

M
ea

n
 a

g
e 

 
20

0 
m

g:
 4

8.
2 

40
0 

m
g:

 4
7.

1 
P:

 4
7.

3 
 F

em
al

e 
(%

)  
20

0 
m

g:
 5

3.
6 

40
0 

m
g:

 5
4.

1 
P:

 5
8.

1 
 M

ea
n

 d
u

ra
ti

o
n

 P
sA

 (
ye

ar
s)

  
50

 m
g:

 7
.2

 
10

0 
m

g:
 7

.7
 

P:
 7

.6
 

 P
ri

o
r 

u
se

 1
 D

M
A

R
D

 (
%

)  
20

0 
m

g:
 4

4.
2 

40
0 

m
g:

 5
3.

3 
P:

 5
4.

4 
 2 

D
M

A
R

D
s 

 
20

0 
m

g:
 5

2.
9 

40
0 

m
g:

 4
4.

5 
P:

 4
4.

1 
 P

ri
o

r T
N

F
 e

xp
o

su
re

 (
%

)  
20

0 
m

g:
 2

2.
5 

40
0 

m
g:

 1
7.

0 
P:

 1
9.

1

W
ee

k 
12

  
20

0 
m

g:
 5

8%
 

40
0 

m
g:

 5
1.

9%
 

P:
 2

4.
3%

 
 W

ee
k 

24
  

20
0 

m
g:

 6
3.

8%
 

40
0 

m
g:

 5
6.

3%
 

P:
 2

3.
5%

W
ee

k 
12

  
20

0 
m

g:
 4

6.
7%

 
40

0 
m

g:
 4

7.
4%

 
P:

 1
4%

 
 W

ee
k 

24
  

20
0 

m
g:

 6
2.

2%
 

40
0 

m
g:

 6
0.

5%
 

P:
 1

5.
1%

A
d

al
im

u
m

ab
H

um
an

 m
on

oc
lo

na
l A

b.
 

B
in

ds
 s

ol
ub

le
 a

nd
 

m
em

br
an

e-
bo

un
d 

TN
Fα

A
D

EP
T60

A
 4

0 
m

g 
SC

 e
ve

ry
 2

 w
ee

ks
 

VS
 P

31
5

M
ea

n
 a

g
e 

 
A

: 4
8.

6 
P:

 4
9.

2 
 M

al
e 

(%
)  

A
: 5

6 
P:

 5
5 

 M
ea

n
 d

u
ra

ti
o

n
 P

sA
 (

ye
ar

s)
  

A
: 9

.8
 

P:
 9

.2

W
ee

k 
12

  
A

: 5
8%

 
P:

 1
4%

W
ee

k 
12

  
A

: 4
9%

 
 W

ee
k 

24
  

A
: 5

9%
 

P:
 1

%

Page 7 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019



A
g

en
t

A
g

en
t 

d
es

cr
ip

ti
o

n
S

tu
d

y
D

o
se

S
tu

d
y 

si
ze

D
em

o
g

ra
p

h
ic

s
A

C
R

20
PA

S
I7

5

Ix
ek

iz
u

m
ab

IL
17

 in
hi

bi
to

r
SP

IR
IT

-P
166

TN
F-

na
ïv

e 
pa

tie
nt

s 
80

 m
g 

SC
 e

ve
ry

 2
 w

ee
ks

 
80

 m
g 

SC
 e

ve
ry

 4
 w

ee
ks

 
fo

llo
w

in
g 

a 
lo

ad
in

g 
do

se
 o

f 
16

0 
m

g,
 

A
 4

0 
m

g 
EO

W
, o

r P

41
7

M
ea

n
 a

g
e 

 
Ev

er
y 

4 
w

ee
ks

: 4
9.

2 
Ev

er
y 

2 
w

ee
ks

: 4
9.

8 
P:

 5
0.

6 
A

 4
0 

m
g 

ev
er

y 
2 

w
ee

ks
: 4

8.
6 

 M
al

e 
(%

)  
Ev

er
y 

4 
w

ee
ks

: 4
2.

1 
Ev

er
y 

2 
w

ee
ks

: 4
6.

6 
P:

 4
5.

3 
A

 4
0 

ev
er

y 
2 

w
ee

ks
: 5

0.
5 

 M
ea

n
 d

u
ra

ti
o

n
 P

sA
 (

ye
ar

s)
  

Ev
er

y 
4 

w
ee

ks
: 1

3.
8 

Ev
er

y 
2 

w
ee

ks
: 1

4 
P:

 1
3.

8 
A

 4
0 

m
g 

ev
er

y 
2 

w
ee

ks
: 1

2.
7

24
 w

ee
ks

 
80

 m
g 

ev
er

y 
2 

w
ee

ks
: 6

2.
1%

 
80

 m
g 

ev
er

y 
4 

w
ee

ks
: 5

7.
4%

 
A

: 5
7.

9%
 

P:
 3

0.
2%

24
 w

ee
ks

  
Ev

er
y 

4 
w

ee
ks

: 
71

.2
%

 
Ev

er
y 

2 
w

ee
ks

: 
79

.7
%

 
P:

 1
0.

4%
 

A
 4

0 
m

g 
ev

er
y 

2 
w

ee
ks

: 5
4.

4%

A
p

re
m

ila
st

 
Ph

os
ph

od
ie

st
er

as
e-

4 
in

hi
bi

to
r 

PA
LA

C
E 

372
20

 m
g 

tw
ic

e 
da

ily
 

30
 m

g 
tw

ic
e 

da
ily

 
VS

 
P 

50
5

F
em

al
e 

(%
)  

20
 m

g:
 5

3 
30

 m
g:

 5
3 

P:
 5

4 
 M

ea
n

 a
g

e 
 

20
 m

g:
 4

9.
5 

30
 m

g:
 4

9.
9 

P:
 4

9.
5 

 M
ea

n
 d

u
ra

ti
o

n
 P

sA
 (

ye
ar

s)
  

20
 m

g 
tw

ic
e 

da
ily

: 7
.7

 
30

 m
g 

tw
ic

e 
da

ily
: 7

.5
 

P:
 6

.8

W
ee

k 
16

  
20

 m
g 

tw
ic

e 
da

ily
: 2

8%
 

30
 m

g 
tw

ic
e 

da
ily

: 4
2%

 
P:

 1
8%

 
 W

ee
k 

52
  

20
 m

g 
tw

ic
e 

da
ily

: 5
6%

 
30

 m
g 

tw
ic

e 
da

ily
: 6

3%

W
ee

k 
16

 
20

 m
g 

tw
ic

e 
da

ily
: 

20
%

 
30

 m
g 

tw
ic

e 
da

ily
: 

21
%

 
P:

 8
%

 
 W

ee
k 

52
  

20
 m

g 
tw

ic
e 

da
ily

: 
29

%
 

30
 m

g 
tw

ic
e 

da
ily

: 
39

%

A
b

at
ac

ep
t

C
TL

A
4I

g 
in

hi
bi

to
r

A
ST

R
A

EA
 

tri
al

73
A

B
A

 S
C

 1
25

 m
g 

/w
ee

k 
VS

 
P

42
4 

 60
%

 
pr

io
r 

TN
Fi

M
ea

n
 a

g
e 

 
A

B
A

: 5
1 

P:
 4

9.
8 

 F
em

al
e 

(%
)  

A
B

A
: 5

6.
8 

P:
 5

3.
1 

 M
ea

n
 d

u
ra

ti
o

n
 P

sA
 (

ye
ar

s)
  

A
B

A
: 8

.3
 

P:
 8

.8

24
 w

ee
ks

  
A

B
A

: 3
9.

4%
 

P:
 2

2.
3%

24
 w

ee
ks

  
A

B
A

: 1
6.

4%
 

P:
 1

0.
1%

Page 8 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019



A
g

en
t

A
g

en
t 

d
es

cr
ip

ti
o

n
S

tu
d

y
D

o
se

S
tu

d
y 

si
ze

D
em

o
g

ra
p

h
ic

s
A

C
R

20
PA

S
I7

5

To
fa

ci
ti

n
ib

In
hi

bi
to

r J
A

K
3-

1
O

PA
L 

B
R

O
A

D
EN

74
To

fa
ci

tin
ib

 a
t a

 5
 m

g 
do

se
 

by
 m

ou
th

 tw
ic

e 
da

ily
 

 To
fa

ci
tin

ib
 

10
 m

g 
do

se
 b

y 
m

ou
th

 
tw

ic
e 

da
ily

 
 A

 a
t a

 4
0 

m
g 

do
se

 S
C

 
on

ce
 e

ve
ry

 2
 w

ee
ks

 
 P 

w
ith

 a
 b

lin
de

d 
sw

itc
h 

to
 

5 
m

g 
to

fa
ci

tin
ib

 d
os

e 
at

 3
 

m
on

th
s 

or
 P

 w
ith

 a
 b

lin
de

d 
sw

itc
h 

to
 th

e 
10

 m
g 

to
fa

ci
tin

ib
 d

os
e 

at
 3

 
m

on
th

s 

39
4

M
ea

n
 a

g
e 

 
5 

m
g:

 4
9.

4 
10

 m
g:

 4
6.

9 
P:

 4
7.

7 
A

: 4
7.

4 
 F

em
al

e 
(%

)  
5 

m
g:

 5
3 

10
 m

g:
 6

0 
P:

 5
3 

A
: 4

7 
 M

ea
n

 d
u

ra
ti

o
n

 P
sA

 (
ye

ar
s)

  
5 

m
g:

 7
.3

 
10

 m
g:

 5
.4

 
P:

 6
.4

 
A

: 5
.3

12
 w

ee
ks

  
5 

m
g:

 5
0%

 
10

 m
g:

 6
1%

 
P:

 3
3%

 
A

: 5
2%

12
 w

ee
ks

  
5 

m
g:

 4
3%

 
10

 m
g:

 4
4%

 
P:

 1
5%

 
A

: 3
9%

A
d

al
im

u
m

ab
G

EN
O

VE
SE

 
20

07
85

A
 4

0 
m

g 
EO

W
 

VS
 

P  Fo
llo

w
ed

 b
y 

op
en

 la
be

l 
st

ud
y:

 A
 4

0 
m

g 
EO

W

10
0

M
ea

n
 a

g
e 

 
A

: 5
0.

a 
P:

 4
7.

7 
 M

al
e 

(%
)  

A
: 5

7 
P:

 5
1 

 M
ea

n
 d

u
ra

ti
o

n
 P

sA
 (

ye
ar

s)
  

A
: 7

.5
 

P:
 7

.2

W
ee

k 
12

  
A

: 3
9%

 
P:

 1
6%

E
ta

n
er

ce
p

t
Fu

si
on

 p
ro

te
in

. 
Ex

tra
ce

llu
la

r b
in

di
ng

 
po

rt
io

n 
of

 T
N

F 
re

ce
pt

or
 

(p
75

) d
im

er
iz

ed
 o

n 
hu

m
an

 Ig
G

1

M
ea

se
 

20
00

86
E 

25
 m

g 
SC

 tw
ic

e 
w

ee
k 

VS
 

P

60
M

ea
n

 a
g

e 
E:

 4
6 

P:
 4

3.
5 

 M
al

e 
(%

)  
E:

 5
3 

P:
 6

0 
 M

ea
n

 d
u

ra
ti

o
n

 P
sA

 (
ye

ar
s)

  
E:

 9
.0

 
P:

 9
.5

12
 w

ee
ks

  
E:

 7
3%

 
P:

 1
3%

12
 w

ee
ks

  
E:

 2
6%

 
P:

 0
%

Page 9 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019



A
g

en
t

A
g

en
t 

d
es

cr
ip

ti
o

n
S

tu
d

y
D

o
se

S
tu

d
y 

si
ze

D
em

o
g

ra
p

h
ic

s
A

C
R

20
PA

S
I7

5

M
ea

se
 

20
04

87
E 

25
 m

g 
SC

 tw
ic

e 
w

ee
kl

y 
×2

4 
w

ee
ks

 
VS

 
P

20
5

M
ea

n
 a

g
e 

 
E:

 4
7.

8 
P:

 4
7.

3 
 M

al
e 

(%
)  

E:
 5

7 
P:

 4
5 

 M
ea

n
 d

u
ra

ti
o

n
 P

sA
 (

ye
ar

s)
  

E:
 9

.0
 

P:
 9

.2

E:
 5

9%
 

P:
 1

5%
 

Su
st

ai
ne

d 
at

 2
4 

w
ee

ks

E:
 2

3%
 

P:
 3

%

Ex
te

ns
io

n 
st

ud
y 

48
 w

ee
ks

88

E:
 6

4%
 

P:
 5

0%

In
fl

ix
im

ab
 

M
ou

se
-h

um
an

 c
hi

m
er

ic
 

an
ti 

TN
F 

m
on

oc
lo

na
l 

A
b.

 
B

in
ds

 s
ol

ub
le

 a
nd

 
m

em
br

an
e-

bo
un

d 
TN

Fα

IM
PA

C
T89

I 5
 m

g/
kg

 IV
 a

t w
ee

ks
 0

, 2
, 

6,
 a

nd
 1

4 
VS

 
P

10
4

M
ea

n
 a

g
e 

 
I: 

45
.7

 
P:

 4
5.

2 
 M

al
e 

(%
)  

I: 
58

 
P:

 5
8 

 M
ea

n
 d

u
ra

ti
o

n
 P

sA
 (y

ea
rs

)  
I: 

16
.9

 
P:

 1
9.

4

W
ee

k 
16

  
I: 

67
,3

%
 

P:
 1

1.
5 

%

W
ee

k 
16

  
I: 

68
%

 
P:

 0
%

IM
PA

C
T 

256
I I

V 
5 

m
g/

kg
 a

t w
ee

ks
 0

, 2
, 

6,
 1

4,
 a

nd
 2

2 
VS

 
P

20
0

M
ea

n
 a

g
e 

 
I: 

47
.1

 
P:

 4
6.

5 
 M

al
e 

(%
)  

I: 
71

 
P:

 5
1 

 M
ea

n
 d

u
ra

ti
o

n
 P

sA
 (

ye
ar

s)
  

I: 
8.

4 
P:

 7
.5

W
ee

k 
12

  
I: 

58
%

 
P:

 1
1%

I: 
64

%
 

P:
 2

%

Page 10 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019



A
g

en
t

A
g

en
t 

d
es

cr
ip

ti
o

n
S

tu
d

y
D

o
se

S
tu

d
y 

si
ze

D
em

o
g

ra
p

h
ic

s
A

C
R

20
PA

S
I7

5

G
o

lim
u

m
ab

H
um

an
 m

on
oc

lo
na

l A
b.

 
B

in
ds

 s
ol

ub
le

 a
nd

 
m

em
br

an
e-

bo
un

d 
TN

Fα

G
O

-R
EV

EA
L90

,
50

 m
g 

or
 1

00
 m

g 
SC

40
5

M
ea

n
 a

g
e 

 
50

 m
g:

 4
5.

7 
10

0 
m

g:
 4

8.
2 

P:
 4

7.
0 

 M
al

e 
(%

)  
50

 m
g:

 8
9 

10
0 

m
g:

 8
6 

P:
 6

9 
M

ea
n

 d
u

ra
ti

o
n

 P
sA

 (
ye

ar
s)

  
50

 m
g:

 7
.2

 
10

0 
m

g:
 7

.7
 

P:
 7

.6
 

W
ee

k 
14

  
50

 m
g:

 5
1%

 
10

0 
m

g:
 4

5%
 

P:
 9

%

W
ee

k 
14

  
50

 m
g:

 4
0%

 
10

0 
m

g:
 5

8%
 

P:
 2

.5
%

U
st

ek
in

u
m

ab
H

um
an

 m
A

b 
Ig

G
1.

 
B

in
ds

 to
 p

40
 o

f I
L-

12
 

an
d 

IL
-2

3

PS
U

M
M

IT
 1

91
Pr

ev
io

us
 in

ad
eq

ua
te

 
re

sp
on

se
 to

 M
TX

 
45

 m
g 

90
 m

g 
P W

ee
k 

0,
 4

, a
nd

 e
ve

ry
 1

2 
w

ee
ks

61
5

M
ea

n
 a

g
e 

 
45

 m
g:

 4
8 

90
 m

g:
 4

7 
P:

 4
8 

 M
al

e 
(%

)  
45

 m
g:

 5
1.

7 
90

 m
g:

 5
6.

9 
P:

 5
2.

4 
 M

ea
n

 d
u

ra
ti

o
n

 P
sA

 (
ye

ar
s)

  
45

 m
g:

 3
.4

 
90

 m
g:

 4
.9

 
P:

 3
.6

W
ee

k 
24

  
45

 m
g:

 4
2.

2%
 

90
 m

g:
 4

9.
5%

 
P:

 2
2.

8%

W
ee

k 
24

  
45

 m
g:

 5
7.

2%
 

90
 m

g:
 6

2.
4%

 
P:

 1
1%

PS
U

M
M

IT
 

292
45

 m
g 

90
 m

g 
P W

ee
k 

0,
 4

, a
nd

 e
ve

ry
 1

2 
w

ee
ks

 
VS

 
P 

w
ith

 c
ro

ss
 o

ve
r t

o 
U

ST
 

45
 m

g 
at

 w
ee

k 
24

, 2
8,

 
an

d 
40

 

31
2

F
em

al
e 

(%
)  

45
 m

g:
 5

3.
4 

90
 m

g:
 5

3.
3 

P:
 5

1 
 M

ea
n

 a
g

e 
 

45
 m

g:
 4

9 
90

 m
g:

 4
8 

P:
 4

8 
 M

ea
n

 d
u

ra
ti

o
n

 P
sA

 (
ye

ar
s)

  
45

 m
g:

 5
.3

 
90

 m
g:

 4
.5

 
P:

 5
.5

 

45
 m

g:
 4

3.
7%

 
90

 m
g:

 4
3.

8%
 

P:
 2

0.
2%

 
 A

n
ti

-T
N

F
 e

xp
o

su
re

  
45

 m
g:

 3
6.

7%
 

90
 m

g:
 3

4.
5%

 
P:

 1
4.

5%

45
 m

g:
 5

1.
3%

 
90

 m
g:

 5
5.

6%
 

P:
 5

%
 

 A
n

ti
-T

N
F

 
ex

p
o

su
re

  
45

 m
g:

 4
5.

5 
%

 
90

 m
g:

 4
8.

8%
 

P:
 2

.0
%

Page 11 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019



A
g

en
t

A
g

en
t 

d
es

cr
ip

ti
o

n
S

tu
d

y
D

o
se

S
tu

d
y 

si
ze

D
em

o
g

ra
p

h
ic

s
A

C
R

20
PA

S
I7

5

A
pr

em
ila

st
PA

LA
C

E 
493

 
 D

M
A

R
D

-
na

iv
e

20
 m

g/
tw

ic
e 

da
ily

 
30

 m
g/

tw
ic

e 
da

ily
 

VS
 

P A
t w

ee
k 

16
 o

r 2
4,

 
P 

pa
tie

nt
s 

w
er

e 
re

ra
nd

om
iz

ed
 to

 
ap

re
m

ila
st

52
7

M
ea

n
 a

g
e 

 
20

 m
g:

 4
9.

2 
30

 m
g:

 4
8.

4 
P:

 5
0.

5 
 F

em
al

e 
(%

)  
20

 m
g:

 5
4.

3 
30

 m
g:

 5
4.

5 
P:

 4
8.

9 
 M

ea
n

 d
u

ra
ti

o
n

 P
sA

 (
ye

ar
s)

  
20

 m
g:

 1
5.

3 
30

 m
g:

 1
5.

4 
P:

 1
6.

8

W
ee

k 
16

  
20

 m
g:

 2
8%

 
30

 m
g:

 3
0.

7%
 

P:
 1

5.
9%

  
 W

ee
k 

52
  

20
 m

g:
 5

3.
4%

 
30

 m
g:

 5
8.

7%

W
ee

k 
16

  
20

 m
g:

 1
7.

3%
 

30
 m

g:
 2

5.
7%

 
P:

 1
0.

8%
 

 W
ee

k 
52

  
20

 m
g:

 4
1%

 
30

 m
g:

 3
1.

9%

S
ec

u
ki

n
u

m
ab

 
IL

-1
7 

in
hi

bi
to

r
FU

TU
R

E 
2 

- 94
Se

c 
SC

 
30

0 
m

g 
15

0 
m

g 
75

 m
g 

VS
 

P W
ee

k 
1,

 2
, 3

4,
 a

nd
 e

ve
ry

 4
 

w
ee

ks
 a

fte
r

39
7

Se
c7

5:
 5

0.
3%

 
Se

c1
50

: 6
4.

4%
 

Se
c3

00
: 6

9.
4%

Se
c7

5:
 5

8.
4%

 
Se

c1
50

: 7
3.

3%
 

Se
c3

00
: 7

9.
5%

FU
TU

R
E 

565
Se

c 
30

0 
m

g 
or

 1
50

 m
g 

w
ith

 lo
ad

in
g 

do
se

, 1
50

 m
g 

w
ith

ou
t 

lo
ad

in
g 

do
se

, o
r P

. A
ll 

gr
ou

ps
 re

ce
iv

ed
 S

ec
 o

r 
P 

at
 b

as
el

in
e,

 w
ee

ks
 1

, 2
, 

an
d 

3 
an

d 
th

en
 e

ve
ry

 
4 

w
ee

ks
 fr

om
 w

ee
k 

4

99
6

M
ea

n
 a

g
e 

 
30

0 
m

g 
+

 lo
ad

in
g 

do
se

: 4
8.

9 
15

0 
m

g 
+

 lo
ad

in
g 

do
se

: 4
8.

4 
15

0 
m

g:
 4

8.
8 

P:
 4

9 
 F

em
al

e 
(%

)  
30

0 
m

g 
+

 lo
ad

in
g 

do
se

: 5
1.

4 
15

0 
m

g 
+

 lo
ad

in
g 

do
se

: 4
9.

5 
15

0 
m

g:
 4

.5
.9

 
P:

 5
1.

5 
 M

ea
n

 d
u

ra
ti

o
n

 P
sA

 (
ye

ar
s)

  
30

0 
m

g 
+

 lo
ad

in
g 

do
se

: 4
8.

9 
15

0 
m

g 
+

 lo
ad

in
g 

do
se

: 4
8.

4 
15

0 
m

g:
 4

8.
8 

P:
 4

9

W
ee

k 
16

  
30

0 
m

g 
w

ith
 lo

ad
in

g 
do

se
: 6

2.
6%

 
15

0 
m

g 
w

ith
 lo

ad
in

g 
do

se
: 5

5.
5%

 
15

0 
m

g 
w

ith
ou

t l
oa

di
ng

 d
os

e:
 

59
.5

%
 

P:
 2

7.
4%

W
ee

k 
16

  
30

0 
m

g 
+

 lo
ad

in
g 

do
se

: 7
0%

 
15

0 
m

g 
+

 lo
ad

in
g 

do
se

: 6
0 

15
0 

m
g:

 5
8.

1 
P:

 1
2.

3

A
B

A
, A

ba
ta

ce
pt

; A
, a

da
lim

um
ab

; E
, e

ta
ne

rc
ep

t; 
EO

W
, e

ve
ry

 o
th

er
 w

ee
k;

 I,
 in

fli
xi

m
ab

; I
V,

 in
tra

ve
no

us
; m

A
b,

 m
on

oc
lo

na
l a

nt
ib

od
y;

 m
g,

 m
ill

ig
ra

m
s;

 P
, p

la
ce

bo
; P

sA
, p

so
ria

tic
 a

rt
hr

iti
s;

 S
C

, s
ub

cu
ta

ne
ou

s;
 S

ec
, 

se
cu

ki
nu

m
ab

; T
N

Fi
, t

um
ou

r n
ec

ro
si

s 
fa

ct
or

 in
hi

bi
to

r; 
VS

, v
er

su
s

Page 12 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019



References F1000 recommended

1.	 Zlatkovic-Svenda M, Kerimovic-Morina D, Stojanovic RM: Psoriatic arthritis 
classification criteria: Moll and Wright, ESSG and CASPAR -- a comparative 
study. Acta Reumatol Port. 2013; 38(3): 172–8. 
PubMed Abstract 

2.	 Kurd SK, Gelfand JM: The prevalence of previously diagnosed and 
undiagnosed psoriasis in US adults: results from NHANES 2003-2004. J Am 
Acad Dermatol. 2009; 60(2): 218–24. 
PubMed Abstract | Publisher Full Text | Free Full Text 

3.	 Alinaghi F, Calov M, Kristensen LE, et al.: Prevalence of psoriatic arthritis 
in patients with psoriasis: A systematic review and meta-analysis of 
observational and clinical studies. J Am Acad Dermatol. 2019; 80(1): 251–265.
e19. 
PubMed Abstract | Publisher Full Text 

4.	 Eder L, Haddad A, Rosen CF, et al.: The Incidence and Risk Factors for Psoriatic 
Arthritis in Patients With Psoriasis: A Prospective Cohort Study. Arthritis 
Rheumatol. 2016; 68(4): 915–23. 
PubMed Abstract | Publisher Full Text 

5.	 Husni E, Michael M: Oxford textbook of Psoriatic arthritis: Epidemiology of 
PsA. Oxford university. 2018. 
Reference Source

6.	 Sukhov A, Adamopoulos IE, Maverakis E: Interactions of the Immune System 
with Skin and Bone Tissue in Psoriatic Arthritis: A Comprehensive Review. 
Clin Rev Allergy Immunol. 2016; 51(1): 87–99. 
PubMed Abstract | Publisher Full Text | Free Full Text 

7.	 Raychaudhuri SK, Maverakis E, Raychaudhuri SP: Diagnosis and classification 
of psoriasis. Autoimmun Rev. 2014; 13(4–5): 490–5. 
 Publisher Full Text 

8.	 Taylor W, Gladman D, Helliwell P, et al.: Classification criteria for psoriatic 
arthritis: development of new criteria from a large international study. Arthritis 
Rheum. 2006; 54(8): 2665–73. 
PubMed Abstract | Publisher Full Text 

9.	 Tillett W, Jadon D, Shaddick G, et al.: Smoking and delay to diagnosis are 
associated with poorer functional outcome in psoriatic arthritis. Ann Rheum 
Dis. 2013; 72(8): 1358–61. 
PubMed Abstract | Publisher Full Text 

10.	  Haroon M, Gallagher P, FitzGerald O: Diagnostic delay of more than 
6 months contributes to poor radiographic and functional outcome in psoriatic 
arthritis. Ann Rheum Dis. 2015; 74(6): 1045–50. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

11.	  Kaine J, Song X, Kim G, et al.: Higher Incidence Rates of Comorbidities in 
Patients with Psoriatic Arthritis Compared with the General Population Using 
U.S. Administrative Claims Data. J Manag Care Spec Pharm. 2019; 25(1): 
122–32. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

12.	 Reich K, Krüger K, Mössner R, et al.: Epidemiology and clinical pattern of 
psoriatic arthritis in Germany: a prospective interdisciplinary epidemiological 
study of 1511 patients with plaque-type psoriasis. Br J Dermatol. 2009; 160(5): 
1040–7. 
PubMed Abstract | Publisher Full Text 

13.	  Wilson FC, Icen M, Crowson CS, et al.: Incidence and clinical predictors of 
psoriatic arthritis in patients with psoriasis: A population-based study. Arthritis 
Rheum. 2009; 61(2): 233–9. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

14.	 Gladman DD, Anhorn KA, Schachter RK, et al.: HLA antigens in psoriatic 
arthritis. J Rheumatol. 1986; 13(3): 586–92. 
PubMed Abstract 

15.	 Haroon M, Kirby B, FitzGerald O: High prevalence of psoriatic arthritis in 
patients with severe psoriasis with suboptimal performance of screening 
questionnaires. Ann Rheum Dis. 2013; 72(5): 736–40. 
PubMed Abstract | Publisher Full Text 

16.	 Chandran V, Schentag CT, Gladman DD: Sensitivity of the classification of 
psoriatic arthritis criteria in early psoriatic arthritis. Arthritis Rheum. 2007; 
57(8): 1560–3. 
PubMed Abstract | Publisher Full Text 

17.	 Chandran V, Schentag CT, Gladman DD: Sensitivity and specificity of the 
CASPAR criteria for psoriatic arthritis in a family medicine clinic setting. 
J Rheumatol. 2008; 35(10): 2069–70; author reply 2070. 
PubMed Abstract 

18.	 Coates LC, Aslam T, Al Balushi F, et al.: Comparison of three screening tools to 
detect psoriatic arthritis in patients with psoriasis (CONTEST study). Br 
J Dermatol. 2013; 168(4): 802–7. 
PubMed Abstract | Publisher Full Text 

19.	  Iragorri N, Hazlewood G, Manns B, et al.: Psoriatic arthritis screening: a 
systematic review and meta-analysis. Rheumatology (Oxford). 2019; 58(4): 
692–707. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

20.	 Tom BD, Chandran V, Farewell VT, et al.: Validation of the Toronto Psoriatic 
Arthritis Screen Version 2 (ToPAS 2). J Rheumatol. 2015; 42(5): 841–6. 
PubMed Abstract | Publisher Full Text 

21.	 Tinazzi I, Adami S, Zanolin EM, et al.: The early psoriatic arthritis screening 
questionnaire: a simple and fast method for the identification of arthritis in 
patients with psoriasis. Rheumatology (Oxford). 2012; 51(11): 2058–63. 
PubMed Abstract | Publisher Full Text 

22.	  Burlando M, Cozzani E, Schiavetti I, et al.: The STRIPP questionnaire 
(Screening Tool for Rheumatologic Investigation in Psoriatic Patients) as a 
new tool for the diagnosis of early psoriatic arthritis. G Ital Dermatol Venereol. 
2017. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

23.	  Salaffi F, Di Carlo M, Luchetti MM, et al.: A validation study of the Simple 
Psoriatic Arthritis Screening (SiPAS) questionnaire to screen psoriasis 
patients for psoriatic arthritis. Clin Exp Rheumatol. 2018; 36(1): 127–35. 
PubMed Abstract | F1000 Recommendation 

24.	  Gisondi P, Tinazzi I, El-Dalati G, et al.: Lower limb enthesopathy in patients 
with psoriasis without clinical signs of arthropathy: a hospital-based case-
control study. Ann Rheum Dis. 2008; 67(1): 26–30. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

25.	  Tom S, Zhong Y, Cook R, et al.: Development of a Preliminary 
Ultrasonographic Enthesitis Score in Psoriatic Arthritis - GRAPPA Ultrasound 
Working Group. J Rheumatol. 2019; 46(4): 384–90. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

26.	 Biomarkers and surrogate endpoints: Preferred definitions and conceptual 
framework. Clin Pharmacol Ther. 2001; 69(3): 89–95. 
PubMed Abstract | Publisher Full Text 

27.	 Okada Y, Han B, Tsoi LC, et al.: Fine Mapping Major Histocompatibility Complex 
Associations in Psoriasis and Its Clinical Subtypes. Am J Hum Genet. 2014; 
95(2): 162–72. 
PubMed Abstract | Publisher Full Text | Free Full Text 

28.	 Eder L, Chandran V, Pellet F, et al.: Human leucocyte antigen risk alleles for 
psoriatic arthritis among patients with psoriasis. Ann Rheum Dis. 2012; 71(1): 
50–5. 
PubMed Abstract | Publisher Full Text 

29.	  Winchester R, Minevich G, Steshenko V, et al.: HLA associations reveal 
genetic heterogeneity in psoriatic arthritis and in the psoriasis phenotype. 
Arthritis Rheum. 2012; 64(4): 1134–44. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

30.	 Haroon M, Winchester R, Giles JT, et al.: Certain class I HLA alleles and 
haplotypes implicated in susceptibility play a role in determining specific 
features of the psoriatic arthritis phenotype. Ann Rheum Dis. 2015; 75(1): 
155–62. 
PubMed Abstract | Publisher Full Text 

31.	 Stuart PE, Nair RP, Tsoi LC, et al.: Genome-wide Association Analysis of 
Psoriatic Arthritis and Cutaneous Psoriasis Reveals Differences in Their 
Genetic Architecture. Am J Hum Genet. 2015; 97(6): 816–36. 
PubMed Abstract | Publisher Full Text | Free Full Text 

32.	 Pollock RA, Abji F, Liang K, et al.: Gene Expression Differences between 
Psoriasis Patients with and without Inflammatory Arthritis. J Invest Dermatol. 
2015; 135(2): 620–3. 
PubMed Abstract | Publisher Full Text 

33.	 Chandran V, Cook RJ, Edwin J, et al.: Soluble biomarkers differentiate 
patients with psoriatic arthritis from those with psoriasis without arthritis. 
Rheumatology (Oxford). 2010; 49(7): 1399–405. 
PubMed Abstract | Publisher Full Text 

34.	 Abji F, Pollock RA, Liang K, et al.: Brief Report: CXCL10 Is a Possible Biomarker 
for the Development of Psoriatic Arthritis Among Patients With Psoriasis. 
Arthritis Rheumatol.. 2016; 68(12): 2911–6. 
PubMed Abstract | Publisher Full Text 

35.	 Muntyanu A, Abji F, Liang K, et al.: Differential gene and protein expression of 
chemokines and cytokines in synovial fluid of patients with arthritis. Arthritis 
Res Ther. 2016; 18(1): 296. 
PubMed Abstract | Publisher Full Text | Free Full Text 

36.	 Ritchlin CT, Haas-Smith SA, Li P, et al.: Mechanisms of TNF-alpha- and RANKL-
mediated osteoclastogenesis and bone resorption in psoriatic arthritis. J Clin 
Invest.. 2003; 111(6): 821–31. 
PubMed Abstract | Publisher Full Text | Free Full Text 

37.	  Chiu YG, Shao T, Feng C, et al.: CD16 (FcRgammaIII) as a potential marker 
of osteoclast precursors in psoriatic arthritis. Arthritis Res Ther. 2010; 12(1): 
R14. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

38.	 Vasey FB, Deitz C, Fenske NA, et al.: Possible involvement of group A 
streptococci in the pathogenesis of psoriatic arthritis. J Rheumatol. 1982; 9(5): 
719–22. 
PubMed Abstract 

39.	  Pattison E, Harrison BJ, Griffiths CE, et al.: Environmental risk factors for 
the development of psoriatic arthritis: results from a case-control study. Ann 
Rheum Dis. 2007; 67(5): 672–6. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

40.	 Eder L, Law T, Chandran V, et al.: Association between environmental factors 

Page 13 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019

http://www.ncbi.nlm.nih.gov/pubmed/24149013
http://www.ncbi.nlm.nih.gov/pubmed/19022533
http://dx.doi.org/10.1016/j.jaad.2008.09.022
http://www.ncbi.nlm.nih.gov/pmc/articles/4762027
http://www.ncbi.nlm.nih.gov/pubmed/29928910
http://dx.doi.org/10.1016/j.jaad.2018.06.027
http://www.ncbi.nlm.nih.gov/pubmed/26555117
http://dx.doi.org/10.1002/art.39494
https://global.oup.com/academic/product/oxford-textbook-of-psoriatic-arthritis-9780198737582?cc=in&lang=en&
http://www.ncbi.nlm.nih.gov/pubmed/26780035
http://dx.doi.org/10.1007/s12016-016-8529-8
http://www.ncbi.nlm.nih.gov/pmc/articles/6080719
http://dx.doi.org/10.1016/j.autrev.2014.01.008
http://www.ncbi.nlm.nih.gov/pubmed/16871531
http://dx.doi.org/10.1002/art.21972
http://www.ncbi.nlm.nih.gov/pubmed/23291384
http://dx.doi.org/10.1136/annrheumdis-2012-202608
https://f1000.com/prime/718276755
http://www.ncbi.nlm.nih.gov/pubmed/24525911
http://dx.doi.org/10.1136/annrheumdis-2013-204858
https://f1000.com/prime/718276755
https://f1000.com/prime/733116124
http://www.ncbi.nlm.nih.gov/pubmed/29694270
http://dx.doi.org/10.18553/jmcp.2018.17421
https://f1000.com/prime/733116124
http://www.ncbi.nlm.nih.gov/pubmed/19210498
http://dx.doi.org/10.1111/j.1365-2133.2008.09023.x
https://f1000.com/prime/1158171
http://www.ncbi.nlm.nih.gov/pubmed/19177544
http://dx.doi.org/10.1002/art.24172
http://www.ncbi.nlm.nih.gov/pmc/articles/3061343
https://f1000.com/prime/1158171
http://www.ncbi.nlm.nih.gov/pubmed/3735281
http://www.ncbi.nlm.nih.gov/pubmed/22730367
http://dx.doi.org/10.1136/annrheumdis-2012-201706
http://www.ncbi.nlm.nih.gov/pubmed/18050230
http://dx.doi.org/10.1002/art.23104
http://www.ncbi.nlm.nih.gov/pubmed/18843760
http://www.ncbi.nlm.nih.gov/pubmed/23311587
http://dx.doi.org/10.1111/bjd.12190
https://f1000.com/prime/734324690
http://www.ncbi.nlm.nih.gov/pubmed/30380111
http://dx.doi.org/10.1093/rheumatology/key314
http://www.ncbi.nlm.nih.gov/pmc/articles/6434376
https://f1000.com/prime/734324690
http://www.ncbi.nlm.nih.gov/pubmed/25834198
http://dx.doi.org/10.3899/jrheum.140857
http://www.ncbi.nlm.nih.gov/pubmed/22879464
http://dx.doi.org/10.1093/rheumatology/kes187
https://f1000.com/prime/736575181
http://www.ncbi.nlm.nih.gov/pubmed/29192470
http://dx.doi.org/10.23736/S0392-0488.17.05745-5
https://f1000.com/prime/736575181
https://f1000.com/prime/732126185
http://www.ncbi.nlm.nih.gov/pubmed/29148421
https://f1000.com/prime/732126185
https://f1000.com/prime/1101065
http://www.ncbi.nlm.nih.gov/pubmed/17720726
http://dx.doi.org/10.1136/ard.2007.075101
https://f1000.com/prime/1101065
https://f1000.com/prime/734241790
http://www.ncbi.nlm.nih.gov/pubmed/30323008
http://dx.doi.org/10.3899/jrheum.171465
https://f1000.com/prime/734241790
http://www.ncbi.nlm.nih.gov/pubmed/11240971
http://dx.doi.org/10.1067/mcp.2001.113989
http://www.ncbi.nlm.nih.gov/pubmed/25087609
http://dx.doi.org/10.1016/j.ajhg.2014.07.002
http://www.ncbi.nlm.nih.gov/pmc/articles/4129407
http://www.ncbi.nlm.nih.gov/pubmed/21900282
http://dx.doi.org/10.1136/ard.2011.155044
https://f1000.com/prime/13370005
http://www.ncbi.nlm.nih.gov/pubmed/22006066
http://dx.doi.org/10.1002/art.33415
https://f1000.com/prime/13370005
http://www.ncbi.nlm.nih.gov/pubmed/25261574
http://dx.doi.org/10.1136/annrheumdis-2014-205461
http://www.ncbi.nlm.nih.gov/pubmed/26626624
http://dx.doi.org/10.1016/j.ajhg.2015.10.019
http://www.ncbi.nlm.nih.gov/pmc/articles/4678416
http://www.ncbi.nlm.nih.gov/pubmed/25243786
http://dx.doi.org/10.1038/jid.2014.414
http://www.ncbi.nlm.nih.gov/pubmed/20421218
http://dx.doi.org/10.1093/rheumatology/keq105
http://www.ncbi.nlm.nih.gov/pubmed/27389865
http://dx.doi.org/10.1002/art.39800
http://www.ncbi.nlm.nih.gov/pubmed/27964744
http://dx.doi.org/10.1186/s13075-016-1196-6
http://www.ncbi.nlm.nih.gov/pmc/articles/5154157
http://www.ncbi.nlm.nih.gov/pubmed/12639988
http://dx.doi.org/10.1172/JCI16069
http://www.ncbi.nlm.nih.gov/pmc/articles/153764
https://f1000.com/prime/2630958
http://www.ncbi.nlm.nih.gov/pubmed/20102624
http://dx.doi.org/10.1186/ar2915
http://www.ncbi.nlm.nih.gov/pmc/articles/2875642
https://f1000.com/prime/2630958
http://www.ncbi.nlm.nih.gov/pubmed/6757423
https://f1000.com/prime/1090833
http://www.ncbi.nlm.nih.gov/pubmed/17823200
http://dx.doi.org/10.1136/ard.2007.073932
https://f1000.com/prime/1090833


and onset of psoriatic arthritis in patients with psoriasis. Arthritis Care Res 
(Hoboken). 2011; 63(8): 1091–7. 
PubMed Abstract | Publisher Full Text 

41.	  Love TJ, Zhu Y, Zhang Y, et al.: Obesity and the risk of psoriatic arthritis: a 
population-based study. Ann Rheum Dis. 2012; 71(8): 1273–7. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

42.	 Simon D, Faustini F, Kleyer A, et al.: Analysis of periarticular bone changes in 
patients with cutaneous psoriasis without associated psoriatic arthritis. Ann 
Rheum Dis. 2016; 75(4): 660–6. 
PubMed Abstract | Publisher Full Text 

43.	 Ritchlin CT, Colbert RA, Gladman DD: Psoriatic Arthritis. N Engl J Med. 2017; 
376(10): 957–70. 
PubMed Abstract | Publisher Full Text 

44.	 FitzGerald O, Haroon M, Giles JT, et al.: Concepts of pathogenesis in psoriatic 
arthritis: genotype determines clinical phenotype. Arthritis Res Ther. 2015; 17: 
115. 
PubMed Abstract | Publisher Full Text | Free Full Text 

45.	 Nelson GW, Martin MP, Gladman D, et al.: Cutting edge: heterozygote advantage 
in autoimmune disease: hierarchy of protection/susceptibility conferred by 
HLA and killer Ig-like receptor combinations in psoriatic arthritis. J Immunol. 
2004; 173(7): 4273–6. 
PubMed Abstract | Publisher Full Text 

46.	 Chandran V, Bull SB, Pellett FJ, et al.: Killer-cell immunoglobulin-like receptor 
gene polymorphisms and susceptibility to psoriatic arthritis. Rheumatology 
(Oxford). 2014; 53(2): 233–9. 
PubMed Abstract | Publisher Full Text 

47.	 Ray-Jones H, Eyre S, Barton A, et al.: One SNP at a Time: Moving beyond GWAS 
in Psoriasis. J Invest Dermatol. 2016; 136(3): 567–73. 
PubMed Abstract | Publisher Full Text 

48.	  Bowes J, Budu-Aggrey A, Huffmeier U, et al.: Dense genotyping of immune-
related susceptibility loci reveals new insights into the genetics of psoriatic 
arthritis. Nat Commun. 2015; 6: 6046. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

49.	  de Vlam K, Gottlieb AB, Mease PJ: Current concepts in psoriatic arthritis: 
Pathogenesis and management. Acta Derm Venereol. 2014; 94(6): 627–34. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

50.	 Leijten EFA, van Kempen TS, Boes M, et al.: Brief Report: Enrichment of 
Activated Group 3 Innate Lymphoid Cells in Psoriatic Arthritis Synovial Fluid. 
Arthritis Rheumatol. 2015; 67(10): 2673–8. 
PubMed Abstract | Publisher Full Text 

51.	 Lowes MA, Suárez-Fariñas M, Krueger JG: Immunology of psoriasis. Annu Rev 
Immunol. 2014; 32: 227–55. 
PubMed Abstract | Publisher Full Text | Free Full Text 

52.	 Coates LC, Kavanaugh A, Mease PJ, et al.: Group for Research and Assessment 
of Psoriasis and Psoriatic Arthritis 2015 Treatment Recommendations for 
Psoriatic Arthritis. Arthritis Rheumatol. 2016; 68(5): 1060–71. 
PubMed Abstract | Publisher Full Text 

53.	 Soriano ER, McHugh NJ: Therapies for peripheral joint disease in psoriatic 
arthritis. A systematic review. J Rheumatol. 2006; 33(7): 1422–30. 
PubMed Abstract 

54.	 Mease P: Management of psoriatic arthritis: The therapeutic interface between 
rheumatology and dermatology. Curr Rheumatol Rep. 2006; 8(5): 348–54. 
PubMed Abstract 

55.	  Elyoussfi S, Thomas BJ, Ciurtin C: Tailored treatment options for patients 
with psoriatic arthritis and psoriasis: Review of established and new biologic 
and small molecule therapies. Rheumatol Int. 2016; 36(5): 603–12. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

56.	 Antoni C, Krueger GG, de Vlam K, et al.: Infliximab improves signs and 
symptoms of psoriatic arthritis: results of the IMPACT 2 trial. Ann Rheum Dis. 
2005; 64(8): 1150–7. 
PubMed Abstract | Publisher Full Text | Free Full Text 

57.	 Kavanaugh A, McInnes I, Mease P, et al.: Golimumab, a new human tumor 
necrosis factor alpha antibody, administered every four weeks as a 
subcutaneous injection in psoriatic arthritis: Twenty-four-week efficacy and 
safety results of a randomized, placebo-controlled study. Arthritis Rheum. 2009; 
60(4): 976–86. 
PubMed Abstract | Publisher Full Text 

58.	  Kavanaugh A, Husni ME, Harrison DD, et al.: Safety and Efficacy of 
Intravenous Golimumab in Patients With Active Psoriatic Arthritis: Results 
Through Week Twenty-Four of the GO-VIBRANT Study. Arthritis Rheumatol. 
2017; 69(11): 2151–61. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

59.	  Mease PJ, Fleischmann R, Deodhar AA, et al.: Effect of certolizumab pegol 
on signs and symptoms in patients with psoriatic arthritis: 24-week results of 
a Phase 3 double-blind randomised placebo-controlled study (RAPID-PsA). 
Ann Rheum Dis. 2013; 73(1): 48–55. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

60.	 Mease PJ, Gladman DD, Ritchlin CT, et al.: Adalimumab for the treatment of 
patients with moderately to severely active psoriatic arthritis: results of a 
double-blind, randomized, placebo-controlled trial. Arthritis Rheum. 2005; 
52(10): 3279–89. 
PubMed Abstract | Publisher Full Text 

61.	 Dougados M, Combe B, Braun J, et al.: A randomised, multicentre, double-blind, 
placebo-controlled trial of etanercept in adults with refractory heel enthesitis 
in spondyloarthritis: the HEEL trial. Ann Rheum Dis. 2010; 69(8): 1430–5. 
PubMed Abstract | Publisher Full Text 

62.	  Sterry W, Ortonne JP, Kirkham B, et al.: Comparison of two etanercept 
regimens for treatment of psoriasis and psoriatic arthritis: PRESTA 
randomised double blind multicentre trial. BMJ. 2010; 340: c147. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

63.	 Mease PJ, McInnes IB, Kirkham B, et al.: Secukinumab Inhibition of Interleukin-
17A in Patients with Psoriatic Arthritis. N Engl J Med. 2015; 373(14): 1329–39. 
PubMed Abstract | Publisher Full Text 

64.	  McInnes IB, Mease PJ, Kirkham B, et al.: Secukinumab, a human anti-
interleukin-17A monoclonal antibody, in patients with psoriatic arthritis 
(FUTURE 2): a randomised, double-blind, placebo-controlled, phase 3 trial. 
Lancet. 2015; 386(9999): 1137–46. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

65.	 Mease P, van der Heijde D, Landewé R, et al.: Secukinumab improves active 
psoriatic arthritis symptoms and inhibits radiographic progression: primary 
results from the randomised, double-blind, phase III FUTURE 5 study. Ann 
Rheum Dis. 2018; 77(6): 890–7. 
PubMed Abstract | Publisher Full Text | Free Full Text 

66.	 Mease PJ, van der Heijde D, Ritchlin CT, et al.: Ixekizumab, an interleukin-17A 
specific monoclonal antibody, for the treatment of biologic-naive patients with 
active psoriatic arthritis: results from the 24-week randomised, double-blind, 
placebo-controlled and active (adalimumab)-controlled period of the phase III 
trial SPIRIT-P1. Ann Rheum Dis. 2017; 76(1): 79–87. 
PubMed Abstract | Publisher Full Text | Free Full Text 

67.	 Gladman DD, Orbai AM, Klitz U, et al.: Ixekizumab and complete resolution of 
enthesitis and dactylitis: integrated analysis of two phase 3 randomized trials 
in psoriatic arthritis. Arthritis Res Ther. 2019; 21(1): 38. 
PubMed Abstract | Publisher Full Text | Free Full Text 

68.	 Nash P, Kirkham B, Okada M, et al.: Ixekizumab for the treatment of patients 
with active psoriatic arthritis and an inadequate response to tumour necrosis 
factor inhibitors: results from the 24-week randomised, double-blind, placebo-
controlled period of the SPIRIT-P2 phase 3 trial. Lancet. 2017; 389(10086): 
2317–27. 
PubMed Abstract | Publisher Full Text 

69.	  Kavanaugh A, Ritchlin C, Rahman P, et al.: Ustekinumab, an anti-IL-12/23 
p40 monoclonal antibody, inhibits radiographic progression in patients with 
active psoriatic arthritis: results of an integrated analysis of radiographic data 
from the phase 3, multicentre, randomised, double-blind, placebo-controlled 
PSUMMIT-1 and PSUMMIT-2 trials. Ann Rheum Dis. 2014; 73(6): 1000–6. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

70.	  Kavanaugh A, Mease PJ, Gomez-Reino JJ, et al.: Treatment of psoriatic 
arthritis in a phase 3 randomised, placebo-controlled trial with apremilast, an 
oral phosphodiesterase 4 inhibitor. Ann Rheum Dis. 2014; 73(6): 1020–6. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

71.	 Cutolo M, Myerson GE, Fleischmann RM, et al.: A Phase III, Randomized, 
Controlled Trial of Apremilast in Patients with Psoriatic Arthritis: Results of the 
PALACE 2 Trial. J Rheumatol. 2016; 43(9): 1724–34. 
PubMed Abstract | Publisher Full Text 

72.	 Edwards CJ, Blanco FJ, Crowley J, et al.: Apremilast, an oral phosphodiesterase 
4 inhibitor, in patients with psoriatic arthritis and current skin involvement: a 
phase III, randomised, controlled trial (PALACE 3). Ann Rheum Dis. 2016; 75(6): 
1065–73. 
PubMed Abstract | Publisher Full Text | Free Full Text 

73.	 Mease PJ, Gottlieb AB, van der Heijde D, et al.: Efficacy and safety of abatacept, 
a T-cell modulator, in a randomised, double-blind, placebo-controlled, phase III 
study in psoriatic arthritis. Ann Rheum Dis. 2017; 76(9): 1550–8. 
PubMed Abstract | Publisher Full Text | Free Full Text 

74.	 Mease P, Hall A, FitzGerald O, et al.: Tofacitinib or Adalimumab versus Placebo 
for Psoriatic Arthritis. New Engl J Med. 2017; 377(16): 1537–1550. 
PubMed Abstract | Publisher Full Text 

75.	 Gladman D, Rigby W, Azevedo VF, et al.: Tofacitinib for Psoriatic Arthritis in 
Patients with an Inadequate Response to TNF Inhibitors. N Engl J Med. 2017; 
377(16): 1525–36. 
PubMed Abstract | Publisher Full Text 

76.	 Mease PJ, Gladman DD, Collier DH, et al.: Etanercept and Methotrexate as 
Monotherapy or in Combination for Psoriatic Arthritis: Primary Results From a 
Randomized, Controlled Phase III Trial. Arthritis Rheumatol. 2019; 71(7): 
1112–1124. 
PubMed Abstract | Publisher Full Text | Free Full Text 

77.	 The Janssen Pharmaceutical Companies of Johnson & Johnson. 2019. 
Reference Source

78.	 Papp KA, Blauvelt A, Bukhalo M, et al.: Risankizumab versus Ustekinumab for 
Moderate-to-Severe Plaque Psoriasis N Engl J Med. 2017; 376(16): 1551–60. 
PubMed Abstract | Publisher Full Text 

79.	 Mease PJ, Kellner H, Morita A, et al.: Efficacy and safety of risankizumab, a 
selective il-23p19 inhibitor, in patients with active psoriatic arthritis over 24 
weeks: results from a phase 2 trial. Ann Rheum Dis. 2018; 77(Suppl): A200.

80.	 Mease P, Coates LC, Helliwell PS, et al.: Efficacy and safety of filgotinib, a 
selective Janus kinase 1 inhibitor, in patients with active psoriatic arthritis 
(EQUATOR): results from a randomised, placebo-controlled, phase 2 trial. 

Page 14 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019

http://www.ncbi.nlm.nih.gov/pubmed/21560259
http://dx.doi.org/10.1002/acr.20496
https://f1000.com/prime/726701780
http://www.ncbi.nlm.nih.gov/pubmed/22586165
http://dx.doi.org/10.1136/annrheumdis-2012-201299
http://www.ncbi.nlm.nih.gov/pmc/articles/3645859
https://f1000.com/prime/726701780
http://www.ncbi.nlm.nih.gov/pubmed/25653201
http://dx.doi.org/10.1136/annrheumdis-2014-206347
http://www.ncbi.nlm.nih.gov/pubmed/28273019
http://dx.doi.org/10.1056/NEJMra1505557
http://www.ncbi.nlm.nih.gov/pubmed/25948071
http://dx.doi.org/10.1186/s13075-015-0640-3
http://www.ncbi.nlm.nih.gov/pmc/articles/4422545
http://www.ncbi.nlm.nih.gov/pubmed/15383555
http://dx.doi.org/10.4049/jimmunol.173.7.4273
http://www.ncbi.nlm.nih.gov/pubmed/24185760
http://dx.doi.org/10.1093/rheumatology/ket296
http://www.ncbi.nlm.nih.gov/pubmed/26811024
http://dx.doi.org/10.1016/j.jid.2015.11.025
https://f1000.com/prime/725340801
http://www.ncbi.nlm.nih.gov/pubmed/25651891
http://dx.doi.org/10.1038/ncomms7046
http://www.ncbi.nlm.nih.gov/pmc/articles/4327416
https://f1000.com/prime/725340801
https://f1000.com/prime/718289870
http://www.ncbi.nlm.nih.gov/pubmed/24573106
http://dx.doi.org/10.2340/00015555-1833
https://f1000.com/prime/718289870
http://www.ncbi.nlm.nih.gov/pubmed/26137857
http://dx.doi.org/10.1002/art.39261
http://www.ncbi.nlm.nih.gov/pubmed/24655295
http://dx.doi.org/10.1146/annurev-immunol-032713-120225
http://www.ncbi.nlm.nih.gov/pmc/articles/4229247
http://www.ncbi.nlm.nih.gov/pubmed/26749174
http://dx.doi.org/10.1002/art.39573
http://www.ncbi.nlm.nih.gov/pubmed/16724372
http://www.ncbi.nlm.nih.gov/pubmed/16973108
https://f1000.com/prime/726159431
http://www.ncbi.nlm.nih.gov/pubmed/26892034
http://dx.doi.org/10.1007/s00296-016-3436-0
http://www.ncbi.nlm.nih.gov/pmc/articles/4839046
https://f1000.com/prime/726159431
http://www.ncbi.nlm.nih.gov/pubmed/15677701
http://dx.doi.org/10.1136/ard.2004.032268
http://www.ncbi.nlm.nih.gov/pmc/articles/1755609
http://www.ncbi.nlm.nih.gov/pubmed/19333944
http://dx.doi.org/10.1002/art.24403
https://f1000.com/prime/728639701
http://www.ncbi.nlm.nih.gov/pubmed/28805045
http://dx.doi.org/10.1002/art.40226
http://www.ncbi.nlm.nih.gov/pmc/articles/5765449
https://f1000.com/prime/728639701
https://f1000.com/prime/718074595
http://www.ncbi.nlm.nih.gov/pubmed/23942868
http://dx.doi.org/10.1136/annrheumdis-2013-203696
http://www.ncbi.nlm.nih.gov/pmc/articles/3888622
https://f1000.com/prime/718074595
http://www.ncbi.nlm.nih.gov/pubmed/16200601
http://dx.doi.org/10.1002/art.21306
http://www.ncbi.nlm.nih.gov/pubmed/20511606
http://dx.doi.org/10.1136/ard.2009.121533
https://f1000.com/prime/2111958
http://www.ncbi.nlm.nih.gov/pubmed/20124563
http://dx.doi.org/10.1136/bmj.c147
https://f1000.com/prime/2111958
http://www.ncbi.nlm.nih.gov/pubmed/26422723
http://dx.doi.org/10.1056/NEJMoa1412679
https://f1000.com/prime/725609985
http://www.ncbi.nlm.nih.gov/pubmed/26135703
http://dx.doi.org/10.1016/S0140-6736(15)61134-5
https://f1000.com/prime/725609985
http://www.ncbi.nlm.nih.gov/pubmed/29550766
http://dx.doi.org/10.1136/annrheumdis-2017-212687
http://www.ncbi.nlm.nih.gov/pmc/articles/5965348
http://www.ncbi.nlm.nih.gov/pubmed/27553214
http://dx.doi.org/10.1136/annrheumdis-2016-209709
http://www.ncbi.nlm.nih.gov/pmc/articles/5264219
http://www.ncbi.nlm.nih.gov/pubmed/30696483
http://dx.doi.org/10.1186/s13075-019-1831-0
http://www.ncbi.nlm.nih.gov/pmc/articles/6350390
http://www.ncbi.nlm.nih.gov/pubmed/28551073
http://dx.doi.org/10.1016/S0140-6736%2817%2931429-0
https://f1000.com/prime/718283036
http://www.ncbi.nlm.nih.gov/pubmed/24553909
http://dx.doi.org/10.1136/annrheumdis-2013-204741
http://www.ncbi.nlm.nih.gov/pmc/articles/4033146
https://f1000.com/prime/718283036
https://f1000.com/prime/718325084
http://www.ncbi.nlm.nih.gov/pubmed/24595547
http://dx.doi.org/10.1136/annrheumdis-2013-205056
http://www.ncbi.nlm.nih.gov/pmc/articles/4033106
https://f1000.com/prime/718325084
http://www.ncbi.nlm.nih.gov/pubmed/27422893
http://dx.doi.org/10.3899/jrheum.151376
http://www.ncbi.nlm.nih.gov/pubmed/26792812
http://dx.doi.org/10.1136/annrheumdis-2015-207963
http://www.ncbi.nlm.nih.gov/pmc/articles/4893110
http://www.ncbi.nlm.nih.gov/pubmed/28473423
http://dx.doi.org/10.1136/annrheumdis-2016-210724
http://www.ncbi.nlm.nih.gov/pmc/articles/5561378
http://www.ncbi.nlm.nih.gov/pubmed/29045212
http://dx.doi.org/10.1056/NEJMoa1615975
http://www.ncbi.nlm.nih.gov/pubmed/29045207
http://dx.doi.org/10.1056/NEJMoa1615977
http://www.ncbi.nlm.nih.gov/pubmed/30747501
http://dx.doi.org/10.1002/art.40851
http://www.ncbi.nlm.nih.gov/pmc/articles/6618246
https://www.janssen.com/
http://www.ncbi.nlm.nih.gov/pubmed/28423301
http://dx.doi.org/10.1056/NEJMoa1607017


Lancet. 2018; 392(10162): 2367–77. 
PubMed Abstract | Publisher Full Text 

81.	 Kimball AB, Gladman D, Gelfand JM, et al.: National Psoriasis Foundation 
clinical consensus on psoriasis comorbidities and recommendations for 
screening. J Am Acad Dermatol. 2008; 58(6): 1031–42. 
PubMed Abstract | Publisher Full Text | Free Full Text 

82.	 Mishra S, Kancharla H, Dogra S, et al.: Comparison of four validated psoriatic 
arthritis screening tools in diagnosing psoriatic arthritis in patients with 
psoriasis (COMPAQ Study). Br J Dermatol. 2017; 176(3): 765–70. 
PubMed Abstract | Publisher Full Text 

83.	 Ibrahim GH, Buch MH, Lawson C, et al.: Evaluation of an existing screening tool 
for psoriatic arthritis in people with psoriasis and the development of a new 
instrument: The Psoriasis Epidemiology Screening Tool (PEST) questionnaire. 
Clin Exp Rheumatol. 2009; 27(3): 469–74. 
PubMed Abstract 

84.	 Machado PM, Raychaudhuri SP: Disease activity measurements and monitoring 
in psoriatic arthritis and axial spondyloarthritis. Best Pract Res Clin Rheumatol. 
2014; 28(5): 711–28. 
PubMed Abstract | Publisher Full Text 

85.	 Genovese MC, Mease PJ, Thomson GT, et al.: Safety and efficacy of adalimumab 
in treatment of patients with psoriatic arthritis who had failed disease 
modifying antirheumatic drug therapy. J Rheumatol. 2007; 34(5): 1040–50. 
PubMed Abstract 

86.	  Mease PJ, Goffe BS, Metz J, et al.: Etanercept in the treatment of psoriatic 
arthritis and psoriasis: A randomised trial. Lancet. 2000; 356(9227): 
385–90. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

87.	 Mease PJ, Kivitz AJ, Burch FX, et al.: Etanercept treatment of psoriatic arthritis: 
Safety, efficacy, and effect on disease progression. Arthritis Rheum. 2004; 50(7): 
2264–72. 
PubMed Abstract | Publisher Full Text 

88.	 Mease PJ, Kivitz AJ, Burch FX, et al.: Continued inhibition of radiographic 
progression in patients with psoriatic arthritis following 2 years of treatment 

with etanercept. J Rheumatol. 2006; 33(4): 712–21. 
PubMed Abstract 

89.	 Antoni CE, Kavanaugh A, Kirkham B, et al.: Sustained benefits of infliximab 
therapy for dermatologic and articular manifestations of psoriatic arthritis: 
Results from the infliximab multinational psoriatic arthritis controlled trial 
(IMPACT). Arthritis Rheum. 2005; 52(4): 1227–36. 
PubMed Abstract | Publisher Full Text 

90.	 Kavanaugh A, McInnes IB, Mease PJ, et al.: Clinical efficacy, radiographic 
and safety findings through 2 years of golimumab treatment in patients 
with active psoriatic arthritis: Results from a long-term extension of the 
randomised, placebo-controlled GO-REVEAL study. Ann Rheum Dis. 2013; 
72(11): 1777–85. 
PubMed Abstract | Publisher Full Text | Free Full Text

91.	  McInnes IB, Kavanaugh A, Gottlieb AB, et al.: Efficacy and safety of 
ustekinumab in patients with active psoriatic arthritis: 1 year results of the 
phase 3, multicentre, double-blind, placebo-controlled PSUMMIT 1 trial. Lancet. 
2013; 382(9894): 780–9. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

92.	 Ritchlin C, Rahman P, Kavanaugh A, et al.: Efficacy and safety of the anti-
IL-12/23 p40 monoclonal antibody, ustekinumab, in patients with active 
psoriatic arthritis despite conventional non-biological and biological anti-
tumour necrosis factor therapy: 6-month and 1-year results of the phase 3, 
multicentre, double-blind, placebo-controlled, randomised PSUMMIT 2 trial. 
Ann Rheum Dis. 2014; 73(6): 990–9. 
PubMed Abstract | Publisher Full Text | Free Full Text 

93.	  Wells AF, Edwards CJ, Kivitz AJ, et al.: Apremilast monotherapy in 
DMARD-naive psoriatic arthritis patients: Results of the randomized, placebo-
controlled PALACE 4 trial. Rheumatology (Oxford). 2018; 57: 1253–63. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

94.	  McInnes IB, Mease PJ, Ritchlin CT, et al.: Secukinumab sustains 
improvement in signs and symptoms of psoriatic arthritis: 2 year results from 
the phase 3 FUTURE 2 study. Rheumatology (Oxford). 2017; 56(11): 1993–2003. 
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

Page 15 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019

http://www.ncbi.nlm.nih.gov/pubmed/30360969
http://dx.doi.org/10.1016/S0140-6736(18)32483-8
http://www.ncbi.nlm.nih.gov/pubmed/18313171
http://dx.doi.org/10.1016/j.jaad.2008.01.006
http://www.ncbi.nlm.nih.gov/pmc/articles/3716382
http://www.ncbi.nlm.nih.gov/pubmed/27500901
http://dx.doi.org/10.1111/bjd.14929
http://www.ncbi.nlm.nih.gov/pubmed/19604440
http://www.ncbi.nlm.nih.gov/pubmed/25488780
http://dx.doi.org/10.1016/j.berh.2014.10.004
http://www.ncbi.nlm.nih.gov/pubmed/17444593
https://f1000.com/prime/718205969
http://www.ncbi.nlm.nih.gov/pubmed/10972371
http://dx.doi.org/10.1016/S0140-6736(00)02530-7
https://f1000.com/prime/718205969
http://www.ncbi.nlm.nih.gov/pubmed/15248226
http://dx.doi.org/10.1002/art.20335
http://www.ncbi.nlm.nih.gov/pubmed/16463435
http://www.ncbi.nlm.nih.gov/pubmed/15818699
http://dx.doi.org/10.1002/art.20967
http://www.ncbi.nlm.nih.gov/pubmed/23161902
http://dx.doi.org/10.1136/annrheumdis-2012-202035
http://www.ncbi.nlm.nih.gov/pmc/articles/3812864
https://f1000.com/prime/718020573
http://www.ncbi.nlm.nih.gov/pubmed/23769296
http://dx.doi.org/10.1016/S0140-6736(13)60594-2
https://f1000.com/prime/718020573
http://www.ncbi.nlm.nih.gov/pubmed/24482301
http://dx.doi.org/10.1136/annrheumdis-2013-204655
http://www.ncbi.nlm.nih.gov/pmc/articles/4033144
https://f1000.com/prime/733027840
http://www.ncbi.nlm.nih.gov/pubmed/29635379
http://dx.doi.org/10.1093/rheumatology/key032
http://www.ncbi.nlm.nih.gov/pmc/articles/6014136
https://f1000.com/prime/733027840
https://f1000.com/prime/731686267
http://www.ncbi.nlm.nih.gov/pubmed/28968735
http://dx.doi.org/10.1093/rheumatology/kex301
http://www.ncbi.nlm.nih.gov/pmc/articles/5850284
https://f1000.com/prime/731686267


 

Open Peer Review

  Current Peer Review Status:

Editorial Note on the Review Process
 are written by members of the prestigious  . They are commissioned andF1000 Faculty Reviews F1000 Faculty

are peer reviewed before publication to ensure that the final, published version is comprehensive and accessible.
The reviewers who approved the final version are listed with their names and affiliations.

The reviewers who approved this article are:
Version 1

The benefits of publishing with F1000Research:

Your article is published within days, with no editorial bias

You can publish traditional articles, null/negative results, case reports, data notes and more

The peer review process is transparent and collaborative

Your article is indexed in PubMed after passing peer review

Dedicated customer support at every stage

For pre-submission enquiries, contact   research@f1000.com

 Luis R Espinoza
Section of Rheumatology, LSU Health Sciences Center, New Orleans, USA

 No competing interests were disclosed.Competing Interests:

1

 Giampiero Girolomon
Department of Medicine, Section of Dermatology and Venereology, University of Verona, Verona, Italy

 No competing interests were disclosed.Competing Interests:

2

Page 16 of 16

F1000Research 2019, 8(F1000 Faculty Rev):1665 Last updated: 20 SEP 2019

https://f1000research.com/browse/f1000-faculty-reviews
http://f1000.com/prime/thefaculty

